Mobilization of iron from specifically labeled reticulocyte ghosts.
Specifically labeled 59Fe ghosts have been prepared by incubation of whole reticulocytes with 59Fe3+-transferrin-CO3(2)-- followed by washing and ghost isolation. The binding of 59Fe by the membrane fraction is quite stable over a wide range of conditions, but iron mobilization occurs on incubation with chelating agents or cell lysate. The time course of 59Fe mobilization by unlabeled reticulocyte lysate exhibits five apparently zero-order phases. The rate of iron mobilization is linearly dependent on the concentration of 59Fe ghosts present in the incubation mixture. In contrast, the relative concentration of lysate appears to exhibit a saturation dependence with regard to membrane iron mobilization. Bathophenanthroline sulfonate follows a multiphasic time course of iron mobilization similar to that found with the lysate. Lysate from mature erythrocytes was found to mobilize iron with kinetics that are identical to reticulocyte lysate. The number and duration of the phases is independent of the mobilizing agent. The role of the membrane fraction in regulating the rate of iron release to cytosol was also investigated by the repetitive incubation of 59Fe ghosts with fresh lysate. The rate of 59Fe mobilization depended on the condition of the ghost with regard to prior 59Fe depletion. This publication emphasizes the active role of the membrane fraction in determining the rate at which iron will become available to the cytosol and the possibility that cytosol factors modulate the action of membrane bound components.